Abstract. We discuss deuteron A(d, p)X breakup and cumulative pion production A(d, π)X in the framework of constituent quark model of the deuteron. We demonstrate that consideration of the Pauli principle at the quark level, as well as multiple scattering, affect drastically cross section and polarization observables of these reactions and provide good description of the experimental data.
During last 15 years the deuteron structure was studied in a wide region, from that where description is given in terms of nucleons and mesons to that where quarks and gluons should be explicitly used for the deuteron description. Here we will analyze data on the deuteron breakup A(d, p)X [1]- [11] and cumulative pion production A(d, π)X [12, 13] and show that both of them can be understood in the framework of calculations which take into account the deuteron structure generated by the Pauli principle at the constituent quark level. In the present paper this was done using the simplest one-channel approach of the Resonating Group Method (RGM) [14] 
whereÂ is the quark antisymmetrizer and ϕ N are wave functions of the nucleon three quark (3q) clusters; χ(r) is the RGM distribution function and r stands for the relative coordinate between the centers of mass of the 3q bags. Due to the presence of the antisymmetrizer in Eq.(1) the deuteron wave function (DWF), being decomposed into 3q × 3q clusters, includes, apart from the standard pn component, nontrivial ∆∆, N N * , N * N and N * N * ′ components which correspond to all possible baryon resonance states (see Ref. [14] ). Most of the 1/2-isospin isobars have negative parity and thus generate effective P waves of the DWF [14, 15] . It should be mentioned that any known quark approach to the DWF results in admixture of P components in the DWF [14, 15, 16] and study of effects connected with them should give important information about the deuteron structure at short distances.
Following Glozman-Kuchina paper (see Ref. [14] ) we choose χ(r) as a conven- tional DWF, χ N N (r), modified by the RGM renormalization condition of Ref. [17] .
Multiple scattering effects were incorporated in the framework of the Bertocchi-Treleani model [18] . They appear to play an important role especially at high internal momenta in the deuteron.
In Figs. 1 and 2 we compare results of our calculations with the experimental data for the differential cross section, T 20 and κ 0 in the A(d, p)X breakup. The results were obtained with Nijm-I potential [19] .
In spite of the fact that the ∆∆ component has the largest probability among the non-nucleonic components of the deuteron, it does not contribute to (d, p) breakup. Nevertheless it may play significant role in cumulative pion production A(d, π)X. In our calculations we use the following model: the deuteron decays into virtual ∆∆ pare, then one of the ∆-s is absorbed by the target and the other one yields the cumulative pion and a nucleon. The results are shown in Fig. 3 .
We conclude that effects related to the Pauli principle at the level of constituent quarks in the deuteron, as well as multiple scattering effects, play crucial role in A(d, p)X breakup, especially at high deuteron internal momenta k. There is an evidence that the ∆∆ component in the deuteron provides a dominant contribution into the cumulative pion production mechanism.
